A copper-catalyzed synthesis of 2-(aminomethyl)indole through domino three-component coupling-cyclization has been developed. This reaction proceeds through Mannich-type coupling of 2-ethynylanilines, aldehydes, and secondary amines, followed by hydroamination. This indole formation was applicable to the synthesis of 4-methylene-2,3,4,9-tetrahyro-1H-pyrido [3,4-b]indoles and 5,6,7,8-tetrahydrobenzo[e]indolo[2,3-c]azepines via palladium-catalyzed C H functionalization at the 3-position of indole. A combination of the three-component indole formation with nucleophilic cyclization promoted by t-BuOK or MsOH provides an eŠective access to b-carboline scaŠolds. Indole-fused 1,4-diazepines were also synthesized through deprotection/N-arylation at the nitrogen atom of indole by one-pot addition of MeONa after the formation of 2-(aminomethyl)indoles. In relation to the three-component indole formation, a novel four-component synthesis of isoquinolines has been developed. This isoquinoline formation includes Mannich-type reaction of 2-ethynylbenzaldehyde with (HCHO) n and secondary amine, imine formation with t-BuNH 2 , isoquinoline formation, and elimination of t-butyl group to directly aŠord 3-(aminomethyl)isoquinolines in good yields. By the use of an alkane diamine instead of t-BuNH 2 , fused 3-(aminomethyl)isoquinoline derivatives were obtained by cascade cyclization and oxidation. 
a Unless otherwise stated, reaction was carried out with 1a (0.18 mmol, 1 equiv), 2a (equiv shown), 3b (1.1 equiv), and a copper salt (catalyst amount shown) in 1,4-dioxane (3 ml) at 80°C. b Yields of isolated products. c The reaction was conducted on 1.25 mmol scale. 80°C, 1.5 h hexane 63 25 7 SO 2 C 6 H 4 (4-Br)(1e) 80°C, 0.5 h hexane 58 14 8 SO 2 C 6 H 4 (4-Cl)(1f) 80°C, 0.5 h hexane 65 18 9 SO 2 C 6 H 4 (4-F)(1g) 80°C, 0.5 h hexane 48 20 10 SO 2 C 6 H 4 (4-NO 2 )(1h) 80°C, 0.5 h hexane 23 10 11 SO 2 C 6 H 4 (4-Cl)(1f) 50°C, 1.5 h hexane 75 25 a Ethynylaniline 1 (0.18 mmol), n-PrCHO 2b (2 equiv), and 2-(Nmethylamino)ethanol 3d (1.1 equiv) in dioxane (2 ml) were treated with CuBr (5 mol％) under the conditions shown in the Table. After the indole formation was completed (monitored by TLC), co-solvent (2 ml) and tBuOK (3 equiv) were added at 0°C and the reaction mixture was stirred at 0°C for 5 min and rt for an additional 30 min. b Isolated yields.
導体 12b, 12c を得た（Entries 1 and 2） ．パラホル a After a mixture of 2-ethynylbenzaldehyde 21a, paraformaldehyde 2 (2 equiv), amine 3a (2 equiv) and CuI (10 mol％) in DMF was stirred at rt for 1 h, and N-1 synthon 22 (6 equiv) was added. The resulting mixture was stirred for 5 h at rt and additional 45 min at 140°C. b Isolated yield. a After the three-component reaction of 21a, 2a (2 equiv), and 3 (2 equiv) in the presence of CuI (10 mol％) in DMF was completed (monitored by TLC), t-BuNH2 (22j, 6 equiv) was added and the reaction mixture was stirred for 5 h at rt and additional 45 min at 140°C. b Conditions for the three-component coupling. c Before 21a was added, a mixture of 2, 3 and CuI in DMF was stirred for 30 min at rt. d Isolated yield. a After the Mannich-type reaction of 21a, 2a (2 equiv) and 3a (2 equiv) in the presence of CuCl (10 mol％) in DMF under O 2 was completed (rt, within 1.5 h, monitored by TLC), 25 (2 equiv) and MS 4 Å were added and the reaction mixture was stirred at 120°C for 1 h. b The reaction under argon required 15 h for the cyclization/oxidation step. c Isolated yields. 
